amiodarone-induced thyrotoxicosis (AIT) is characterized by excessive synthesis and secretion of thyroid hormone, whereas type II AIT is due to a destructive mechanism acting on thyrocytes [1] . Although two cases of type II AIT with thyroid papillary cancer have been reported [2, 3] , no case of type I AIT with thyroid carcinoma has been reported. Hyperthyroidism was not thought to be associated with thyroid cancer. However, recently Taneri et al. [4] reported that hyperthyroidism is positively related to the incidence of thyroid cancer. Pathological investigations suggest that multinodular goiter (MNG) potentially initiates thyroid cancer [5] . Moreover, carcinogenic activity of amiodarone has been also reported in various tissues [6, 7] .
We herein report a case of AIT concomitant with thyroid papillary cancer in MNG.
Case Report
A 61-year-old man was admitted to our hospital because of thyrotoxicosis. His chief complaint was mild sweating. He lived in an iodine-sufficient area. He did not have any previous radiation exposure. Five years before admission, he was admitted to our hospital for percutaneous transluminal coronary angioplasty as treatment for acute myocardial infarction. He eventually suffered from ventricular tachycardia. Treatment with 5 mg/day
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Amiodarone is an antiarrhythmic drug that is widely used all over the world. Hyperthyroidism appears in 1-23% of patients treated with amiodarone [1] . Type I AIT with Thyroid Cancer in Multinodular Goiter Med Princ Pract 2012; 21:190-192 191 of enalapril, 10 mg/day of carvedilol, and 200 mg/day of amiodarone was commenced. Simultaneously, a cardioverter defibrillator was implanted. Thyroid palpation was not recognized, and cervical ultrasonography had not been performed in previous visits.
Upon admission, the patient had the following characteristics: height 164 cm, body weight 52 kg, body temperature 37.0 ° C, blood pressure 108/75 mm Hg, and heart rate 60 beats/min. The thyroid gland was palpable. Finger tremor was not observed. The signs of Möbius/Graefe were negative.
The results of laboratory examinations upon admission are shown in table 1 . Thyrotoxicosis was recognized since the serum concentration of thyrotropin (TSH) was ! 0.005 IU/ml (normal range 0.23-4.0), free triiodothyronine (fT3) was 4.76 pg/ml (normal range 2.3-4.0), and free thyroxine (fT4) was 3.45 ng/dl (normal range 1.0-2.0). Anti-thyroglubulin, anti-thyroid peroxidase, and anti-TSH receptor antibodies were negative.
Cervical utrasonography showed a slightly enlarged thyroid gland (weight 20.6 g). Multinodular lesions were detected in both thyroid lobes. In the left upper lobe, a 7-mm lesion with low echogenicity and small calcifications were observed ( fig. 1 ). The Doppler flow rate inside of the thyroid gland was not decreased. Consequently, fine needle aspiration biopsy of the lesion was performed ( fig. 2 ) . Intranuclear inclusion bodies, nuclear grooves, atypical nuclei, and an increased N/C rate were observed. Colloid was present. Thus, the lesion was diagnosed as thyroid papillary cancer. The clinical disease grade was defined as pT1.
Thyrotoxicosis developed within 58 months of the initiation of amiodarone ( fig. 3 ) . The patient was diagnosed as possibly type I (or type II) AIT with thyroid papillary cancer and MNG. Amiodarone was discontinued and treatment with 30 mg/day of methimazole (MMI) was initiated (59 months in fig. 3 ) [1] . Two weeks after therapy with MMI, thyroid function gradually improved. Five weeks after the initial treatment, thyroid function normalized, and MMI was withdrawn. Thereafter, the patient was given levothyroxine sodium to suppress secretion of TSH as treatment for thyroid cancer (65 months in fig. 3 ). Cardiac function did not worsen after discontinuation of amiodarone but was still deteriorated. Total thyroidectomy was considered, to enable the use of amiodarone again with careful observation. Fine needle aspiration cytology biopsy of the low-echoic lesion was performed (Papanicolaou staining, ! 100). A high N/C ratio, intranuclear inclusion bodies, nuclear grooves, nuclear atypia, mitotic alteration, and colloid were observed.
Discussion
In this case, the existence of thyrotoxicosis after the initial treatment with amiodarone, nonsuppressed blood flow and an enlarged thyroid gland seen on ultrasonography, an almost normal value of serum thyroglobulin, and an effective response to MMI supported the diagnosis of type I AIT [1] . Moreover, it is known that type I AIT can occur in association with MNG. However, the possibility of type II AIT was not completely excluded because neither radioactive iodide uptake scintigram nor serum IL-6 values were obtained.
Recent investigation indicates that hyperthyroidism is positively related to the development of thyroid cancer. Taneri et al. [4] . reported that the incidence of thyroid carcinoma with Graves' disease is 3-8%; however, it increases to 15% if the patient also has a thyroid nodule. Mori et al. [5] reported that the presence of MNG increased the risk of thyroid cancer and concluded that MNG may be a premalignant lesion. These reports imply that hyperthyroidism may contribute to the growth of thyroid cancer in the current case.
It is known that the incidence of thyroid cancer is significantly increased in rats with amiodarone [6] . Amiodarone induces photosensitivity and pigmentation with ultraviolet waves [6] and is associated with basal cell carcinoma [7] . With administration of amiodarone, radiation toxicity may be amplified in the skin and thyroid gland [8] . Taken together, radiation or ultraviolet waves may enhance the carcinogenic activity in amiodarone.
On the basis of cellular biology, amiodarone has been thought to damage thyrocytes [9] . Pitsiavas et al. [9] reported that amiodarone induced distortion of thyroid construction, necrosis, apoptosis, and abnormality in endoplasmic reticulum. Cell damage or apoptosis has also been observed in other organs such as the liver and lung [10] . These pathological findings indicate that amiodarone may initiate thyroid cancer or cause it to progress.
Conclusion
This case showed that hyperthyroidism, MNG, and amiodarone may contribute to thyroid carcinogenesis. Amiodarone should be carefully commenced in cases with MNG. 
